CONTEXT AND OBJECTIVE: Occurrences of liver failure following jejunoileal bypass were extensively reported in the past and were one of the main factors that led to abandonment of this procedure. The newer predominantly malabsorptive procedures called biliopancreatic diversions (BPDs) have also been implicated in several cases of acute and subacute liver failure. The aim here was to review the current available evidence on occurrences of liver failure following BPDs. DESIGN AND SETTING: Narrative review; bariatric surgery service of a public university hospital. METHODS: A review of the literature was conducted through an online search of medical databases. RESULTS: Associations between BPDs and liver failure have only infrequently been reported in the literature. However, they appear to be more than merely anecdotal. The pathophysiological mechanisms remain obscure, but they seem to be related to rapid weight loss, protein malnutrition, deficits of hepatotrophic factors, high circulating levels of free fatty acids and bacterial overgrowth in the bypassed bowel segments. Reversal of the BPD may ameliorate the liver impairment. CONCLUSIONS: Although infrequent, liver failure remains a concern following BPDs. Careful follow-up is required in individuals who undergo any BPD.
INTRODUCTION
Obesity has become a worldwide public health concern over recent decades. In 2014, according to the World Health Organization (WHO), more than 1.9 billion adults were at least overweight; of these, over 600 million were obese. 1 Recent reports have observed that the prevalence of obesity in Brazil is 17.9%, which corresponds to almost thirty million obese people. 2 Bariatric surgery has become the standard treatment for refractory morbid obesity nowadays. Brazil is currently the country with the second largest number of bariatric surgery procedures performed every year, only behind the United States. 3 The first bariatric procedures, which were described as early as in the 1950s, were jejunocolic and jejunoileal bypasses. Jejunoileal bypass was characterized as a bypass from the proximal jejunum to the distal ileum, with exclusion of the majority of the small bowel of the digestive tract. Despite its popularity from the 1950s to the 1970s, it was abandoned especially because of high rates of severe protein-calorie malnutrition and acute and subacute liver failure related to the procedure. However, the newer predominantly malabsorptive procedures called biliopancreatic diversions (BPDs)
have also been implicated in several cases of acute and subacute liver failure. 4 BPD mainly encompasses two different bariatric procedures:
the Scopinaro operation and the duodenal switch procedure.
The Scopinaro operation basically involves distal gastrectomy with a bypass from the remnant stomach to the distal ileum. The duodenal switch consists of resection of the gastric greater curvature and distal bypass from the duodenum to the ileum. The duodenal switch procedure is a modification of the original BPD and uses a longer common channel than the classic BPD. It was designed to improve gastric emptying and to decrease postoperative diarrhea and anastomotic ulceration. Both procedures are associated with high rates of resolution of type 2 diabetes. However, they are also associated with occurrences of protein-calorie malnutrition. Hence, although they are still performed today, they are not routinely the operations of choice in most centers. 5 In the 2003 IFSO report, the Scopinaro operation accounted for 2% and duodenal switch for 2.8%. 6 In the latest report (in 2013) from the 
OBJECTIVES
This study aimed to review the current available evidence on occurrences of liver failure following biliopancreatic diversions.
METHODS
A review of the literature was conducted through an online search for the MeSH terms "liver failure", "biliopancreatic diversion" and "bariatric surgery" in Medline (via PubMed); and the MeSH/DeCS terms "liver failure", "biliopancreatic diversion" and "bariatric surgery" in Lilacs (via Bireme) ( Table 1) .
After extensive online research, we identified three case reports and two case series on liver failure subsequent to the classical Scopinaro operation; and one case report and one case series of liver failure subsequent to the duodenal switch procedure. Additionally,
we also researched population studies that addressed the evolution of liver disease after biliopancreatic diversions and identified two large cohort studies (one retrospective and other prospective) on liver impairment subsequent to the classical Scopinaro operation;
and two retrospective cohorts on liver impairment subsequent to duodenal switch. We also excluded two case reports on liver failure after jejunoileal bypass: one case report on liver failure after biliointestinal bypass and one case series on liver failure after conversion of classical gastric bypass to distal bypass.
RESULTS

Scopinaro operation
The reports on liver failure requiring liver transplantation or leading to death following the Scopinaro operation are more than anecdotal. Although the rate of occurrence of liver failure appears to be non-significant in large cohort studies, there is enough evidence to consider that these occurrences in individuals who underwent this procedure are more than mere coincidence. Table 3 summarizes the main findings from these population studies.
Duodenal switch
Although the duodenal switch procedure has been more frequently performed than the Scopinaro operation, at least since the 2000s, 6 liver failure appears to be less frequent with this technique than with the classical Scopinaro operation. However, some cases have been reported. Auclair et al. 13 reported the first case of liver failure following duodenal switch, which underwent successful liver transplantation. Baltasar 17 and Baltasar et al. 18 reported on two cases of liver failure following duodenal switch, of whom one underwent transplantation and the other died while on the waiting list. Table 4 summarizes the main articles on liver failure subsequent to duodenal switch.
The exact mechanisms that lead to liver failure following BPD and its current prevalence remain uncertain. Baltasar et al. 18 observed, in a large population study that enrolled 470 individuals Table 2 . Articles on liver failure subsequent to the Scopinaro operation Author n Treatment Outcome Grimm et al. 9 
1
Supportive therapy Death Castillo et al. 10 
Liver transplantation Successful Greco et al. 11 
Reversal of intestinal bypass Successful D'Albuquerque et al. Table 3 .
Pathophysiology
The pathophysiological pathways potentially enrolled in development of liver failure following BPD appear to consist of early rapid weight loss, a degree of protein malnutrition, lack of hepatotrophic factors and the effect of high levels of mobilized circulating free fatty acids. [17] [18] [19] Careful follow-up is required among individuals who undergo any BPD. Reversal of the procedure is warranted when early clinical or laboratory signs of liver failure appear. Despite the lack of specific evidence, it is reasonable to avoid this surgical technique among subjects who present to bariatric surgeons with any degree of significant liver function impairment.
